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(54) PLASMA TREATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize stable operation of a device by 
preventing discharge of the inside of a gas supply hole of a shower plate 
for supplying gas to a plasma treating chamber in the form of a shower. 
SOLUTION: The gas supply hole of the shower plate is arranged in a 
weak electric field area being a prescribed electric field intensity or 
lower in accordance with an electromagnetic field distribution in a 
shower plate face of an electromagnetic field introduced into the plasma 
treating chamber. 
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[RIB] 77Xv&ffi3'si/+>7-tMc#*£«|&TS 
[ ] 7 7 XvHirt K *A 5 ft 3 
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1 

[at*«i ] rta»j«rata3ti5«HiS4. striata 

»©#X«l&?L*:fr-r 4 L . fuIBMffl 

-7 * m ^ x m mmmmm &m t z> x x -?mmw. 
©ftiH&awM&Km^ fnaai?»e*JBff5eo*if?sa io 

S. 

&©#x«l&?L4W-ra:tfx«*&«£ - flfsa#x«i&« 

ffiSfisat^stc <fc i miaMa^rt icaaa?fi43iA ut^ 
5X7^1, fria^^xv^ffl^-ciriaaiaas* 20 

Zt&M? £ X-5 XvjAiiSSgtcfc^T, 

Buta^ii^rticzSA $ ft&®a$©iffa:tfx fly&SBrt 

©«5HStBMHB WBBtt!f^tf!fT£®*!fttK 

■ 0 fc C £ * W ft £ f -5 7" 7 X v 
[MURE 3 ] flltfE 1 fc<fctf 2K*t©X5X-7AMI8B 

c 4 eft* its?? xv«fflitat 

[«*Jf!4 ] %%-m. 1 teJ:Olf^2ia^©X7XvM 
^SKfc^t. gfgB^©S#«a*i5 0kV/m-C 30 
$> S C i itiT"? Xv&HISH. 

tfc©#xw&?L£W^s#xw&fi£ , Buia*'xf*if&« 

K3*lSl0rEjt3nS*fiBiiS»l*^Si*WL. Use* 

sflssftw^iaic i o fraaaa^rt«:*iajR4*A o-c x 
^xviifijEo. tfriax^xv^fflu-ciiiiia^Miis® 

4A!JSf i X? XvftHUSSKfc^T. 
«9ffi4!ia^rttcj»A3 nS®KiS©frSB^x«|&SBrt 40 

*0 fc «#Mfi*fffiaJ^ 3 2 ©ffi*{I©fHJlT©«8K: 

£f sx^xvaaassg. 

taMa^rt-cmrias^msic^ lyxmthtmpacm. 
fiflEKjjat^jaic j; o sutaMa^rtKmffig^^A-r^ £ 50 
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£ fc icfOBarasrt icsawi^ss ufflHoftsjHcc j: a x 
^xv^eslx, Btifax^xv^fflu-CBtrfaMMaa 

HuiaMa^ws©3 0 %«r©fria^x^^tg**g|5© 

ffl««:iriB*X«*&?L©*^)i!Ei!H«*SWfcC £ 
it577XvIigg„ 

[s*sas7] wgp^«ESPM3tiSMa^£ 1 friaMa 

ia«iBSrt-ci[iBSfiasK:*n^ ortsw e.n®rttca 
8©#x{Jtt^*w*a§imtt©#x{ftte«£. fita*/ 

xgBg3ftS¥MKT>f-7-££Wu wm^MKry 

XXCC J: 0 flSB«mSrticaffll!S4i»A0r X7 Xv£ 

^seo. Hijiax^xv^ffl^-cmia^Mas^Ma-r 

S77X'7«gIKfc^T, 

ffiSMDMg. tc H A 3 ft 4 S»?6© fj IB*' X {Jtt&ffifc © 

n^s^tcm^ fi5B*»9sa*sBT^©«???ssw 

TifeS«««:ilSB^xtt*&1g©«f8B^xffi*&?L4EB 
Ofc C £ £ f S X5 XvjnilM. 

iBMa^rt tc» w 6 n Hutas^sffi{c*t^ l tr» h n 

/c¥*ttT>X7-£. f1)IB¥^T>XX©ffjiaS«S 

«mtt©^^«*&«£?r*L > frlB¥«T>XXKJ; 
•5 fif j IBteffl^rt fcm«a?R4i»A L T X 7 X v o . 

Huiax^ xv*ffli»rswBtWHia«t«ni-ra x^ x 
vMa^gtcte^x, 

illBMa^rtCC ziA 3 ti6®»«©BtHB^/X«|&«fflrt 

©liW^S^tc^i^ frESlfi5fia*i9fS©sw»ffi 

«T £ ft S «R«K flr IB //X ^^©bUIB^ X «?L^r IB 
Il/fcCi*»«it5/7 X v^fflSH. 

[0 0 0 1 ] 

[ 26W©JKf -5 3 «X -5 Xv iSfflSSilc 
^D. 1$CCitS3 0 OrrmfcLt©$MaStg£MaT 5© 
tc»3@ftX7X-7Ma^MKM-r§t©-C*S„ 

[0 0 0 2 3 

[fiE*©Ka53 IS*©X7XXMagg£LX« 1 m 
#lfW 1 1 -2 6 0 5 9 4^$BKia4£©J: vK? 
-fd'Ojg, UHF*SI,>BVHF©«?iift*l^(*«!(8* 
Mffl LX^aStcfi^ 177X7 ?r^^-r 4X5 XvM 
IMKfclX, jffiffl^©±»*53S.«-rtt«J'J. 5^ 
3K©S«iaSlJ{c|iI«J8B}©rt SIS«*©SIK: oft *s i R 

SJ:Ofc/h3<0. R«ttr>7^©j*ja8S«fc9 5£& 
*/M,XSffi« ; &MagrtK«A^£L. 3^JCR^ 

**IJ^ 0 Kj-ft X 5 X VMS ^ffvivKLfc^Xv 



[0003] 

f&? s e^sp tc a x m&wcc & a >- + -7 - ?' i> - h * 

tC > + 7 -tR &C # X * tftf&T Si^CCO/c 

So 

[0 0 0 4] *^©SWB, #*{J9ft*©#X08&?L 
[0 0 0 5] 

[sssfcusfc-rafca©^®] ±eawBv rtsa*«E 

isg^nssfimsi. Ma^rt-catgm&^ftL-c 
KW6ftffiflK«»©#*^ft*w*s#xfti&iR£ 20 

u , »7 5 x-7 ^ffl or ?Mii^«st 
*HiS»c*«,»r. ©ssflfc^AShswiffiftotf* 

[0006] *fc. jjaawBv rt«*«EESi«s*is 
m^mmt, mm^xmmmm^^bxmi^tim 

SK^LrEBSJh^afiBafca^KiiWO. a® 
«ft*f*KK: J: 0 J&a^rt {cS?K«*3§A Lt77 X v 

*£«so. S75Xv4fflor«iaass*«ia-rs7 

5£©*IK&£WT£ & SSUSK * "*{«*&«© #X«*&?L 

[0007] 3 ^tc. 3f5eoai?«K*i«^fflo 1/2 

[0 0 0 8] 3fJ£0«SMStffi*i 50k V/mT* 40 

S„ 

[000 9]|fc, JJBBWB. rt3IW«ESEM3ftS 

a^*® t . Mii^rt rs«*ffiK*f ifei u r »w ^nffl 
«K*ti&iorEia3ns*fiBijjSDSS«^si*wo, ne 

5Xv^a«gtcfeOr > a&SSrtK^AStiSWBSft 
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wl, * i ©ffiAfficfc o fc«s?tt*tffl*i/h3o®2©« 

^©ffiOT©£8&c#*|ft*&1g©:tf*«te?L*iBa-r 

[ooioiifc, ±gaawB. fta^ESEmsns 
»a^ «t . »a^w k: » w ?> ftatesastfiBS §ns 
*««ffi<t. ava^rtrssastcjsfi&iorsw^nn 

rttC«»©:tf;*ffite?L*W-r 

fi£ l r . a^x?4ffli> r aa&gaigfca&s-r 575 
xvMasgtcfcur. Ma^rtfi©3 o%«t©*'x 

ffi*&S**aJ©««K */* «|&?L©*«JS««*iS:W a 

mmm t , Ma^rt w & n^as^geg $ n s 
*R«ffi<t. aia^rt-csfififfitcwiaiorsw^nffi 
rt{caffit©^ttt&?L*wrsi!i*(*©*xttit&igi. 

± 9 ^SWc^»*$A0r 75 8 

7*7X?|;fflUtWlS^Il'r57 , 7Xv®18 

■cc*ji»r. ^asrtcc#A3 ft ssffig© 
tc^to, jij&^fta, 

[0 0 1 2 ] sfc. jjeswk. ww^WESPsistis 
*aa^ i , jjffltrt cctsw 6 na«ni««**Eit § ft s 
asset. «iaartKi8:we,tisig«ffiK:jfiti^ora9: 

t«nfcf«7>rti, ¥«tt7>^©S««* 

masjcK 0 #w e.tiasrtcc^»©^«*&?L**-r ss» 
«t©^m*&«i*wo. ¥ffi«T>^^tC«t o^a 

^rtCC*i8?ft*i»A0r77Xv44fi5E0 1 t77X'7 

^x mumm&nm? s x 5 x^sisgicfc o 
t, ftffliartccjfAShssiKiKo^^^i&fiffirt©* 

IKSSBMliKtiEO. «IKSS*s3f5E©«»«aWTi ft 
5««Cc*/xeM&S©^x«|&?L*ISa-rsc<!:K:j: 

[0013] 

iftwommmm] «sa^rtrsi4#r 

©7>ft ©T^icfigf 5 # X «It $> S -> + 7 - 

7 u - b #mmtm>*& - ^ + - x u - f- spk 
or 77 t lx M£gfcK.w&? z>nw&® 
mmom^Pr, &Am&m<D*tmic*. -> xjzz s * 
*A?*->K#*irrs. *fc. mffi^«,i&ffl©r>7-7- 

awtttwr^flts n r > r 7- Tffltcm <o # w 6 nr t > 
s»^B. ->+9-^u-hiMa^wci6i§#s7 
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[0 0 14] «M^©E^#*S, J/+r;-^ 

U- r©#Xtt&?L^tt^c<i; ot^flHftflrtKSC 

1*9 * fc B > + 9 - 7° U - h teg L fc f - * ««tc ff 
L, gM&?L#s*4±. *©#a«»?Lrt 

vmswm tcj£DT> ai?©a< t, a w -c «i& 

©JKH£ K±-r S C i *sr * s . 
[00 151HT, SIMHO^^vjaaSBC-HHi 
0d*0 1 *>6H5*fflt,>-CSiW-r4. IS 1 B**^©? 

-r . 7 ©±»teBSi«*& 5 *s«ffi{cBio ffw 6 

ft, JE^FS^B(H^«) lc«fco-Crtai54:«ff5lffi 
K & o T t, > 4. S*tt£ 5 © ±ffi(c B*«?fiflc«*a-c 
*4H1gtK©¥«!KT>f- ± 1 tfKtf-C* «J . PttJSH 
2*tJ:WB£«3*tf-t,-C. C©*B£. S«»4 5 0M 
Hz©i«Jl^iS4fc^$ti-Cl^ 0 Si*tfcg5©T 20 
tV&x.££. §mf*;85 iiM^ 7 ©Rl! 

g 8 tc i o t x § ft - saasrt^ A"ii6 
w h 6Biim(*r-c*r*3 

fc fc ©-C* * o «1£ 7 <DTmc 5 it ttft L 

rttsaass 1 o satsnjse&SKwffi 1 1 #nn o ttw 

aai 3*is«snTi,»s. ^a^7©/§wcBHi&ei 30 
4 rgi^n, Ma^ 7 rtawcfcffii^j&fi&pjsfetcft 

[ooieiftu, t©i§£. asaassi uri 2 -r 

>*tfi^fc»j£BJflB&J:5K: < «m£7Br*J&ifo5 0 
ttftBflii©t.ffl, 04x.B, rJKt-b^J^&i'^ffl 

&-?bmmmt-?2»mbte^» ma. 40 

?L9oesBo .5mn thtctf, n zm&im<Dimz 

[0017] ±ao«t^«:aWEOfc««cc*n,»r. tfx 
t»£§Sg 8 It J; o T (mif^ifi is + 0~-7l>-YBtm 

65ft, «yig7R:ffiie3ftS. ¥«WT>r7- 

^«*MJlg7K:»#-rS<!: £*>«:. S«514tci: 
•o-ca»*J^S0. mj?£$J?£©ftffl£*iJfflLTMa 50 



So S6tC7'5X-7*©«^-©-9-^^a ha>MKi©Jl 

«i. &A?£tttttt<z>jatttt (45omhz) =&- 

Si*1*£#fiBI?(0 .0 1 6«7) £fS£Stt3C£ 

r. «oi^^+--*s»J: < irftc^sfts e 

CR (Electron Cyclotron Resonance*-?--? A 9 P r P 

5Mfc=£«afrc£fcr*4. utile**)-??* 

•?<D&£.*$&Ci : T 5 C X7X7^0|i)J; 
fcnIfiE<t&5. ^•YT^SiEl 3*>£>B8£Sl 2 £/r 

T X © Elflj D tc J: 0 MMffiSffi &c ^ 5 X v *© * > 
*5 1 * iifci ? * > ^Mil©^^^t, i » ^ > f }&KO 

[0 0 18] *^«t9EBi/+>?-^U- h©*^BBK 
*'X^?L*«l^lft!i©¥S ; S:^Ar. *'X«^?Lr© 

[0019] B3tCyt'7-7'L'- h 6 fiO^Xv^ 
4ffltCfft^L/c4 5 0 MHzCSffigCtSMM* 
7p"T 0 ^cte, C©it©^frB. : 1 2 0 0W, 7' 
7X7fg:9xl0"/m J iU i/fJ-^U-h 

6 ©^S^^ilSrtSiP) D$\J5 0 0 mmi L> mM^M 

o 1 > r . Mii^rt ec«g— & 7' 5 x v mm? %> 

[0 0 2 0] ^SJHW-CB. H«BBKJ:ort|i**6 

s^^^urfco , sfiBt#^Btt*tl*-r^fi[ft^ 

(,>«IWfiSB?StT%&*s^^{*iO-CfiTrS«lfillc* 
H 1 © f- ? , ^11^ 1 6 0 mm©{3giCil 2 AWf 

9.8) ifflOSi. r6^*5^ (ItSI 

m$3.8) *fclJ7;Rt*7 5 fKDil^ 
fcl/ + >7-^U- h 6F«3©«S?f-f B3o(ci9Jjnr 

s. 

[0 0 2 1] «IWSKOiSt,>»3ftc^^«t&?L9 *IBB 

«'x^?L9rtrism-rs^t4^«< 

H4K^«lft?l9*i»4ly&l>«l**i'+ , 7-^U- 

*&?L 9 ©#4T awSiaJWfcW^r *o r . 

?L9 oai»«i*«i)*ai^«i&?L9o#a-rs«« , c 



©**«»©Bjff*s*-r. enters t, *'^{Sfe?L9 
o*st.»««**^SR3&>6ns*ifijK:fi£^:ot:^< &. # 
X&I&FL 9 ®Sfi1-Silt©f«*ii * tCTHfi^X 

9©it^««4JfeA:-rSi**T,«»B. 6 Ommtt 

9 ©#£ L K^fflftZfak bXb m?©ftAffi«T# 6 

iftl 6 OrnnfcffiTLSJ^Kftai^ f- £©HAfii£ 
^£ft< ft£fc&, WcrairatStfTtfOte**. - no 
^Srt©#*«ft*iWT tfxfjt 

IWfia*Ttffcl»»^> *^6*Stt9 OimiWT©« 
[0 0 2 2 ] fcU:©*&*«J: 0 . #S8iW©tB6. 

7 5 mfDm$itrtzm£?L<Dm^$mzwijE.tz> c <t 

•C, UHFS##1 2 0 0WST©7'OfeX*frt*"X 
«*&?L9rtOftK4Ki±t*C<t*i-rt*. 05K«* 
07"5X7ggKfcW?,, '>t7-7'b-h6 ©t£<l>#> 20 

e>*S7 5 muttST ©miHaa© u h f SAH^fsstt 

*J/5»U-J/a>Lft**4in-*-. ft*s. 

WSi^t 9-XU- h 6iST©7'7Xv?gffi«9 x 1 0 

«»aa©»fflB5 o kv/maaijfaw-r*. cc 

l*3«5W3'ffiK:**<tt??U Mi7Sfctti't7-^ 

w9-xu-he©&#ffi/M^«i^LfcJ§£. a 30 

X«te?L©*RI.>«#©it&B8iH£7 S fctt^t 7-X 
U- h6©i6&£©it^r&«>ftB"&li*,, :$3?lfcf?'I©t§ 
MIIM7S/cB'> + 7-XU- h 6©BI15 0 0 mm 
iC*tb. rtXimJl<DM^®Ml<m® I 5 Orm. (¥S7 
5mm) £ft9. it¥«3 0%£ftS„ Sfc, #*&*&?L 
©4S^IUD{©iSfll50mm(4g-C© U H F 3 J: 0 

i s*^a©* «t**»©*i??»at a -> r 

[0 0 2 3 ]fcU:, *gUtWfc«fcnK. f+tf-XU- 
h©#*#9Mrtr©ftS4IW±-e£. $^477X7 40 

Jffl^ff x. £ £ t, >5 4> 4 . 
[0 0 2 4 ] ftfc. *3EftWCJ:*ltf. ->+9-XU- 
h 6 rt©«W#?tJ^##faftiI££WcI&HJ Ofc*l. ^ 

©aWKKI hX t>EJ«K:&T© <fc 5 T #X{J8&*L 

*S W ft I C <h#r*S. 
(1) 8l*{8HS'+'7-XU-h©«£. ^+9-XU 

- m*j©*iwMj*#«>-&. ens, nmtfmwm 

RMK«R» . Mil^rt K Xn - ^*H» fcMJE 



^2 0 0 3- 1 6 3 2 0 4 
8 

(3) ±12 ( 1 ) ©-f-f 3&>6«l?«S©«lSffllH** 
to, ±12 (2) T5EfefcSH3fitttU:©*lfiftS«« 

[0025] f+7-xu- h^mttfWrft 

0. @6Ct^J:Mc¥ffit#7>7^HciSgro9tfW6 
tin^i^ftggCJS^CCB. ±12 ( 1 ) ©XT 7 7' 
ilt^tV-^b-Fi^ X v|?ffl £ ©->- 
rt©^^*^*. ft*>\ 0 6fC7jrfggK:fcl,> 

-c. m i tc^-r^gi[5]??^B[H]-gp^^Lmis^^ 

ffl#X©«*&gS:W&S3*i. ¥«'«7>r7-l a©TgB 

[0 0 2 6] Sfc. #St«5WCtt. ft|?£%4 5 0MH z 
©U H F^©SffifiKJ; 0 77X7^H4St5i 7 
> X3£g£ Wct#B3 L fc*t. + V - X U - h gR©S^ 

© fc ©-cb, * jQtwtciB 6 ?■&»»©£ ft & t> ©^ x 

7XvCVDSg, X^ - -^ £gg!£©ffe©X5Xv$ng 
[0 0 2 7] 

[AW©»#] «BlSrtCCS/ + 9-ttO^*«ttf4 
*'^{S*&1SK:i9!WStt»©^x«*ftArt-C©fltm©l6^ 

[HiSOlB^ftWM] 

[H 1 ] *^©77X7©I^©-^|iff^^l 

[02 3 i 1 ©gl©->t V-7"U- hflffl^tf 1 
[@3] Vt7-7'U- h ^©^^SlS^-ftJ^r^^HT 
[H4 ] + 7-XU- H©«'Xffi^?L©i?ftLftO^M 

tit*?.. 

[05] UHFSAK^i«IHSSi©B8»*^-rHr 

[H6] *«w©x?xv«Hisaofl6oiifttf(4^-r 

1, la-¥«tt7>X7- < 

S. 4-ll5Hia««. 5, 5a-mmm> 6, 6a- 

g. 9-^«t&?L. 10-affiIIS«. 11 
*. 1 1 
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